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Background: Asthma 

• Over 25 million Americans are currently 

living with asthma (2010).  

• It costs US economy over $56 billion/year 

 

• Several studies have investigated 

associations between ambient temperature 

& precipitation and increased risk of 

asthma exacerbations 



Background: Weather and Asthma 

• Exposures to elevated temperature associated 

with increased risk of hospitalization for 

asthma 

 

• Thunderstorm events, or periods of heavy 

rainfall and intense wind  

• trigger the release of fungal spores that are carried 

by wind 



Looking into the Future… 

 

• Frequency, intensity, and duration of 

extreme events will continue to rise in 

response to our changing climate (Field et 

al. 2012) 

 

• How such events will impact allergic 

diseases such as asthma remains 

unknown.  



Study Population 

Maryland hospitalizations (2000-2012) 

• Principal discharge diagnosis of Asthma (ICD-9 

493)  

• N= 115,923 

• Demographic information 

• Age 

• Gender 

• Race/ethnicity 

• County of residence 

 



Exposure Metric 
• Extreme heat events   

• Daily temperature exceeding 95th percentile of county and calendar 

day specific Tmax values for 1960-1989 

• Extreme precipitation events  

• Daily precipitation exceeding 90th percentile of county and calendar 

day specific Precip for 1960-1989 

Time-stratified case-crossover study design  
Case period: day of hospitalization 

Control periods: 3 days (7, 14, 21 days before/after) 

Conditional logistic regression 

Stratified models: 
Age categories: 0-4 years, 5-17 years, 18-64 years, and >=65 years 

Ethnicity: Non-Hispanic White, Non-Hispanic Black, and Hispanic 

Sensitivity analyses 
Controlling for PM2.5 , Different thresholds, and Lagged exposure  

Statistical Analysis 
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Extreme Precipitation Events and Risk of 

ER Visit for Asthma 

Characteristics 
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How Does Extreme Event Related Impaired 

Health Differ by Phases of ENSO? 

 

• El Niño Southern Oscillation (ENSO) is a naturally 
occurring Ocean-Atmosphere “coupled” phenomenon.  

 

• Deviation in sea surface temperature at Nino 3.4 region, 
compared to 30 year baseline.  

 

• Irregular cycle with alternating cold/warm periods 
• Positive deviation (Warm phase): El Niño 

• Negative deviation (Cold phase): La Niña 

• No deviation: ENSO Neutral 

 

• Influences weather patterns across the world including 
CONUS 



Relative Change in Extreme Heat Event 

During La Nina and El Nino 1960-2010 



Extreme Heat Event by Phases of ENSO 



Stratified by phases of ENSO 
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Summary 

• Exposures to increased frequency of extreme 

heat and precipitation events, particularly during 

summer months, are associated with increased 

risk of asthma ED visits in Maryland.  

 

• IPCC estimates the frequency of extreme events 

to increase in the foreseeable future in response 

to changing climate. Our findings serves to 

contextualize this in terms of disease risk. 

•   



Moving Forward 

• Intensity as well as duration of extreme events and 

Impaired Health 

• Adaptive measures and changes in risk  

• Spatial variability in risk associated with large scale 

phenomenon such as ENSO events, that are known 

driver of climate variability.  


